
Electric Forces Within and Between Atoms

Using Coulomb's law we can find the forces within & between atoms.

Example 1: Electric Force on Electron and Proton

lf we assume the electron is at a Bohr radius from the nuclei (r =

0.53 x 10-10 m) from a proton
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then the electric force between the electron and proton is

F = k (Qr Qz)/ R2

- (9.0 x 10e Nm2tc211-1.6 x 10-1e cX1.6 x 10-1e c)l(0.59 x 10-10 m)2

= 8.2 x 1o-8 N

This force is not very large, however, remember that the electron has

a very small mass of 9.1 1 x 10-tt kg.
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Example 2: Elgctric Forc.e between protons within the nuclei

The nucleus is very small, typically r = 1 .5 x 10-15 m. We can

estimate the electric force between two protons at this distance;
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F = k (er ez)l R2

= (9.0 x 10s rum2lc2;11 .6 x 1O-tn cxl .6 x 10-1e c4l .5 x 10-15 m) 2

= 120 N

This incredible force of electrostatic repulsion between protons in the

nuclei is countered by the strong nuclear force, which keeps the

protons from flying apart"

When the nucleus of uranium splits (nuclear fission) most of the

energy that is released comes from the electrostatic repulsion of the

protons in the two nuclear pieces that are flying apart.



Example 3. The Electric Force between atoms in A crvstal

Typically atoms in a crystal are about 2.5 x 10-10 m.
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F = k (Qr Qz)/ R2

= (9.0 x 10e ttm2lc2y1 -1.6 x 10-1e CX1.6 x 10-1e C)t(2.sx 10-10 m)2

= 3.8 x 10-e N

This small attractive force is what keeps the atoms of the crystals
together.

The inter-atomic forces (between atoms) are at least a factor of five
smaller than the intra-atomic forces (within the atoms).
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